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INTRODUCTION
The presence of psychosocial and physical symptoms after completion of breast cancer treatment is well-known [1] [2] [3] . Patients struggle with psychological issues as well as physical symptoms [4, 5] . Many patients wish for information about symptoms/problems that may arise after treatment completion and about strategies how to cope with these problems [1, 6] .
However, interventions that focus on supporting breast cancer patients during the first year after primary treatment completion (i.e. re-entry phase) are scarce [7] [8] [9] . Psycho-education, which combines patient education with activities such as advice on self-management strategies and/or counseling [10, 11] , may be well-suited to support patients during the reentry phase. The few psycho-educational interventions that focused on breast cancer patients in the re-entry phase -delivered in multi-sessions via group, face-to-face and/or video format -showed positive effects on outcomes such as anxiety, depression, fatigue and quality of life [12] [13] [14] . Benefits were also found for a brief 2-hour psycho-educational group session regarding knowledge and preparedness for the re-entry phase [8] . These interventions required involvement of (a) health care professional(s) and, therefore, were relatively labor intensive. Considering the growing number of breast cancer survivors, the internet has been viewed as a cost-effective medium to support patients [15] . New web-based programs emerge at a rapid pace [16] , but only few web-based interventions for breast cancer patients in the reentry phase are available at present. Therefore, we developed the ENCOURAGE program. This is a web-based tailored psycho-educational program for breast cancer patients in the re-entry phase which aims to empower patients to take control over prevailing problems and to adjust to life after treatment.
We adopted a problem-solving orientation in the development of ENCOURAGE. This orientation involves appraising problems as challenges, be optimistic about the solvability of problems and having a sense of personal control over the problems [17] . According to the M A N U S C R I P T
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Breast cancer web-based psycho-education 5 theory of problem solving, when patients learn to identify and solve problems, their sense of control and confidence will increase and these changes will in turn enhance adjustment [18, 19] . Additionally, research showed that the use of active approach-oriented coping strategies (e.g. emotional expression, seeking social support) is related to perceived control and enhances healthy adjustment to cancer [20] [21] [22] [23] [24] . The possible solutions to a problem offered by ENCOURAGE emphasize the use of approach-oriented coping strategies.
A randomized prospective study was performed to measure the effects of the ENCOURAGE program. We hypothesized that breast cancer patients who use the program report a larger increase in optimism and feelings of control over the future than patients who receive standard care. Patients' feelings of being informed, acceptance of the illness, distress and quality of life were also studied.
METHODS
Patients
Patients were recruited at the outpatient clinics of Medical Oncology Departments between January 2013 and October 2014 in two hospitals in the North-Eastern part of the Netherlands: the Martini Hospital (MH, Groningen) and the University Medical Center Groningen (UMCG, Groningen). The study was approved by the medical ethical committee and was registered (ClinicalTrials.gov, Identifier NCT01834521). Informed consent was obtained from all included patients. Female breast cancer patients diagnosed with primary breast cancer who completed curative-intent primary treatment within the past 6 months (defined as surgery combined with any type of (neo)adjuvant chemotherapy) were eligible. Patients might still be receiving immunotherapy, hormonal therapy and/or radiotherapy.
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Breast cancer web-based psycho-education 6 Other inclusion criteria were: ≥18 years of age, ability to comprehend Dutch reading and writing, having access to the internet including an e-mail address (at home or via family/friends) and physically and cognitively able to participate. Patients were not eligible when they were diagnosed with recurrent and/or metastasized breast cancer.
Procedures
This was a prospective, randomized controlled, multi-center, parallel-group study. Patients who were identified as eligible received a study information letter, an informed consent form, the baseline questionnaire (T0), an address form, two general information leaflets ('Breast cancer' and 'Continuing life after cancer' of the Dutch Cancer Society) and a prepaid return envelope. Patients who did not return the documents within two weeks received a reminder call.
After receiving the returned documents, patients were randomized between standard care (control group) or access to the ENCOURAGE program (intervention group) by a datamanager of the UMCG. The patients were allocated with a computer-generated randomization list using blocked randomization to conceal the allocation sequence until intervention assignment (allocation ratio 1:1; block size of 4; stratified per hospital). Patients were informed by phone by the research psychologist about the randomization outcome. Blinding of patients or the research team was not applied.
Patients received questionnaires at 6 (T1) and 12 weeks (T2) by mail. If questionnaires were not returned after 1 week, patients received a reminder e-mail. Patients were contacted by telephone if they did not respond within 1 week after the reminder. 
Intervention and control condition
Measures
At baseline (T0), patient characteristics, health care use, distress and quality of life were assessed. At 6 (T1) and 12 weeks (T2) optimism and control over the future, feeling informed and acceptance of the illness, were measured. At 12 weeks (T2) patients' health care use, distress and quality of life were re-assessed. At T2, the intervention group also received a questionnaire regarding website opinion and use (T2).
A self-report questionnaire was used to assess socio-demographic characteristics.
Illness-related characteristics and treatment received were collected from patients' medical records. The questionnaire also asked whether psychosocial and/or paramedical health care had been used before breast cancer diagnosis, after diagnosis and/or during study enrollment. Outcomes' (CEO) questionnaire [26] . This questionnaire is developed and tested in various online support groups including breast cancer patients [27, 28] . The subscales 'feel better informed' (4 items; alpha=0.94; alpha=0.94) and 'improved acceptance of the illness' (5 items; alpha=0.92; alpha=0.94) were also measured. The questionnaire assesses retrospectively to what extent patients experience certain outcomes by their participation in an online support group. We changed 'online support group' into 'website' and 'information leaflets' for the intervention and control group, respectively. All items began with the statement: 'Through the use of the website/information leaflets…'. Patients could answer on a 5-point scale ranging from 'completely disagree' (1) to 'completely agree' (5) . For each subscale a mean total score was calculated. Total scores were not calculated for the CEO questionnaire as the subscales measure heterogeneous constructs [27] .
Distress was measured using the Dutch DT/PL [25, 29] . The DT consists of a single item that asks patients to indicate the amount of distress experienced during the past week on an 11-point scale (0-10; no to extreme distress). On the 47-item PL, patients could indicate whether or not (yes/no) they experienced certain problems. Patients were asked to rate from 1-10 the amount of distress they experienced for each item in the PL they answered 'yes'. Lastly, the questionnaire measures patients' referral wish (yes, maybe or no) to a health care professional.
Quality of Life (QoL) was measured using the EORTC QLQ-C30, version 3.0 [30] and the QLQ-BR23 [31] . Global health status/QoL and the functional scales of these questionnaires (physical, role, cognitive, emotional, social functioning and body image, sexual functioning, sexual enjoyment and future perspective) were included.
The Technology Acceptance Model (TAM) questionnaire [32] was used to assess patients' opinion of the ENCOURAGE program. The subscales 'perceived usefulness' (3 items, alpha=0.94), 'positive attitude' (1 item) and 'actual usage' (1 item) were assessed.
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Breast cancer web-based psycho-education 10 Items are rated on a 5-point Likert scale, ranging from 'completely disagree' (1) to 'completely agree' (5) . At the end of the questionnaire, patients had the opportunity to comment on the program in free text format.
Data analysis
The power analysis was performed on the difference for the mean subscale score of 'increased optimism and control over the future' between the control and intervention group at 12 weeks (T2). We aimed to recruit 128 patients (64 in each group) to detect a medium effect size of 0.50 using a two-tailed test (β=0.80; α=0.05 (G*power [34] )). Recruitment continued until 128 patients returned the T2 questionnaire.
The range of missing values was 0.0%-13.8% for all variables except for distress at T2. This variable had 24.6% missing values. Missing data patterns were examined and subsequently multiple imputed (20 imputations) by use of the fully conditional specification algorithm [35, 36] . The results of the complete case analyses were similar to the results of the imputed datasets (N=138). Therefore, we decided to report the results based on the analyses of the original data.
Descriptive statistics were calculated for socio-demographic and illness-related characteristics, CEO scales, TAM scales, QoL, the DT/PL and health care use. Analyses were performed according to the intention-to-treat principle. Separate ANCOVAs were performed to examine the effect of study group on the CEO scales and on changes in the DT/PL and QoL domains from baseline to T2. Differences between the study groups in patient characteristics, health care use and/or baseline measures were included as covariates in the ANCOVA models. Separate ANCOVA analyses were performed for clinically distressed M A N U S C R I P T
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Breast cancer web-based psycho-education 11 breast cancer patients. Patients were defined as clinically distressed with a baseline DT score ≥5 [25, 37] . These subgroup analyses were unplanned and therefore, underpowered. If standardized residuals of the ANCOVA model were non-normally distributed, the outcome variable was dichotomized (stable/improved scores versus worsened scores) and analyzed by a logistic regression analysis. Effect sizes were calculated by Cohen's d for independent groups (mean unadjusted difference between the study groups divided by the pooled standard deviation). Statistical analyses were performed by SPSS (v23; SPSS Inc. Chicago, IL).
RESULTS
Patient characteristics
Of the approached 207 patients, 139 were enrolled in the study between January 2013 and October 2014. Three patients contacted the research psychologist to discuss problems and/or health care needs. The number of problems reported on the online DT/PLs ranged from 0 to 30 (M=14; SD=6). Psycho-education was provided most often (89x) for 'lack of physical fitness' (73% of total number of completed PLs)), 'fatigue' (71%), 'problems with appearance' (56%), 'tingling in hands/feet' (55%) and 'lack of muscle strength' (55%).
Primary and secondary outcomes
No significant difference was detected in 'increased optimism and control over the future' at T2 between the control and the intervention group. Also, no effects were detected for the primary outcome at T1. Patients in the control group reported higher scores for 'being better informed' and 'increased acceptance' than patients in the intervention group at T1. At T2, no differences between the study groups for these outcomes were obtained (Table 2 ). Both study groups improved equally well between T1 and T2 regarding 'increased optimism and control over the future', 'being better informed', and 'increased acceptance'. Improvements in distress, distress-related problems and QoL were observed in both study groups but no significant differences were observed between the groups at T2 (Table 3) .
Distressed breast cancer patients
Several patients reported that they did not felt supported by the ENCOURAGE program since they did not experience high distress for which they needed additional support. Therefore, we M A N U S C R I P T The clinically distressed patients in the intervention group reported a higher increase in optimism and control over the future at T2 than the patients in the control group (Table 2) . 
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51). No between-group effects
were observed for the secondary outcomes (Table 3) .
Discussion
This study was among the first that evaluated the effects of a web-based tailored psycho- Similarly, we found 41% of the breast cancer patients to be distressed at baseline of the study.
If the program is of help to distressed patients, a relatively large patient population may benefit from the use of the ENCOURAGE program. However, this is a premature conclusion and the results of the subgroup analyses should be interpreted with caution as they were unplanned and underpowered.
Methodological considerations
The M=mean; SD=standard deviation; I=intervention group; C=control group; ns=non-significant Indepent-samples t-tests (continuous variables) and Χ 2 tests (categorical variables) were used to examine differences between study groups.
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